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(57) ABSTRACT

An optical touch device includes an indication plane, an
image sensing unit, a light emitting unit and a frame. A
sensing region is defined on the indication plane. The image
sensing unit is disposed at a corner of the indication plane.
The light emitting unit is disposed beside the image sensing
unit and used for emitting light to the sensing region. The
frame is disposed at one side of the indication plane. The
frame includes two first inclined surfaces connected to each
other and facing the sensing region.
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1
OPTICAL TOUCH DEVICE AND FRAME
THEREOF

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to an optical touch device and a frame
thereof and, more particularly, to a frame, which is adapted
for an optical touch device, capable of eliminating back-
ground noise well.

2. Description of the Prior Art

Since consumer electronic products have become more
and more lighter, thinner, shorter, and smaller, there is no
space on these products for containing a conventional input
device, such as mouse, keyboard, etc. With development of
touch technology, in various kinds of consumer electronic
products (e.g. display device, all-in-one device, mobile
phone, personal digital assistant (PDA), etc.), a touch device
has become a main tool for data input. Compared with other
touch design, such as a resistive touch design, a capacitive
touch design, an ultrasonic touch design, or a projective touch
design, an optical touch design has lower cost and is easier to
use.

A conventional optical touch device utilizes light emitting
units to emit light onto a touch object (e.g. finger or stylus)
such that the touch object reflects light to an image sensing
unit. Afterward, the image sensing unit will generate an image
after receiving the reflected light. One of the key factors in
image processing algorithm is whether the reflected light
signal from the touch object can be distinguished from the
background noise well. That is to say, if the reflected light
signal from the touch object can be distinguished from the
background noise well, the image processing algorithm can
be processed and controlled well accordingly, otherwise the
image processing algorithm may become complicated and
has to be calculated by more powertul processor.

In general, the strength of background noise is usually
determined according to a frame of the conventional optical
touch device. Referring to FIGS. 1 and 2, FIG. 1 is a sche-
matic diagram illustrating a frame 1 of the prior art, and FIG.
2 is a distribution diagram illustrating a signal-to-noise ratio
measured by using the frame 1 shown in FIG. 1. As shown in
FIG. 1, the frame 1 is formed as a triangular column. As
shown in FIG. 2, the background noise is huge and disordered
within the signal-to-noise ratio measured by using the frame
1. In other words, the frame 1 cannot eliminate the back-
ground noise.

SUMMARY OF THE INVENTION

The invention provides a frame, which is adapted for an
optical touch device, capable of eliminating background
noise well so as to solve the aforesaid problems.

According to an embodiment of the invention, an optical
touch device comprises an indication plane, an image sensing
unit, a light emitting unit and a frame. A sensing region is
defined on the indication plane. The image sensing unit is
disposed ata corner of the indication plane. The light emitting
unit is disposed beside the image sensing unit and used for
emitting light to the sensing region. The frame is disposed at
one side of the indication plane. The frame comprises two first
inclined surfaces, wherein the two first inclined surfaces are
connected to each other and face the sensing region.

According to another embodiment of the invention, a frame
adapted for an optical touch device comprises two first
inclined surfaces and the two first inclined surfaces are con-
nected to each other.
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According to another embodiment of the invention, an
optical touch device comprises an indication plane, an image
sensing unit, a light emitting unit and a frame. A sensing
region is defined on the indication plane. The image sensing
unit is disposed at a corner of the indication plane. The light
emitting unit is disposed beside the image sensing unit and
used for emitting light to the sensing region. The frame is
disposed at one side of the indication plane. The frame com-
prises a plurality of curved surfaces, wherein the curved sur-
faces are arranged in equal pitch and face the sensing region.

According to another embodiment of the invention, a frame
adapted for an optical touch device comprises a plurality of
curved surfaces, wherein the curved surfaces are arranged in
equal pitch.

As mentioned in the above, the invention forms at least two
inclined surfaces connected to each other or forms a plurality
of curved surfaces arranged in equal pitch on one side of the
frame, which faces the sensing region. In other words, the
invention utilizes compound inclined surfaces or compound
curved surfaces to scatter and reflect light so as to reflect and
deflect the light from the image sensing unit. Since back-
ground noise is formed by the reflected light mainly, the
background noise can be eliminated well by reflecting and
deflecting the light.

These and other objectives of the present invention will no
doubt become obvious to those of ordinary skill in the art after
reading the following detailed description of the preferred
embodiment that is illustrated in the various figures and draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram illustrating a frame of the
prior art.

FIG. 2 is a distribution diagram illustrating a signal-to-
noise ratio measured by using the frame shown in FIG. 1.

FIG. 3 is a schematic diagram illustrating an optical touch
device according to an embodiment of the invention.

FIG. 4 is a partial cross-sectional view illustrating the
optical touch device along X-X line shown in FIG. 3.

FIG. 5 is a distribution diagram illustrating a signal-to-
noise ratio measured by using the frame shown in FIG. 4.

FIG. 6 is a partial cross-sectional view illustrating a frame
disposed at one side of the indication plane according to
another embodiment of the invention.

FIG. 7 is a distribution diagram illustrating a signal-to-
noise ratio measured by using the frame shown in FIG. 7.

FIG. 8 is a partial cross-sectional view illustrating a frame
disposed at one side of the indication plane according to
another embodiment of the invention.

FIG. 9 is a schematic diagram illustrating a frame disposed
at one side of the indication plane according to another
embodiment of the invention.

DETAILED DESCRIPTION

Referring to FIGS. 3 to 5, FIG. 3 is a schematic diagram
illustrating an optical touch device 3 according to an embodi-
ment of the invention, FIG. 4 is a partial cross-sectional view
illustrating the optical touch device 3 along X-X line shown in
FIG. 3, and FIG. 5 is a distribution diagram illustrating a
signal-to-noise ratio measured by using the frame 36 shown
in FIG. 4. As shown in FIG. 3, the optical touch device 3
comprises an indication plane 30, two image sensing units 32,
two light emitting units 34 and three frames 36. A sensing
region 300 is defined on the indication plane 30. The two
image sensing units 32 are disposed at opposite corners of the
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indication plane 30. The two light emitting units 34 are dis-
posed beside the two image sensing units 32 respectively and
used for emitting light to the sensing region 300. The three
frames 36 are disposed at three sides of the indication plane
30 respectively and used for deflecting reflected light from the
image sensing units 32 so as to eliminate background noise.

In practical applications, the image sensing unit 32 may be,
but not limited to, charge-coupled device (CCD) sensor or
complementary metal-oxide semiconductor (CMOS) sensor,
the light emitting unit 34 may be, but not limited to, light
emitting diode, and the frame 36 may be formed by, but not
limited to, plastic material through a drawing process or an
injection molding process.

In general, the optical touch device 3 may be equipped with
some necessary hardware or software components for spe-
cific purposes, such as a display panel, a central processing
unit (CPU), a memory, a storage device, a power supply, an
operating system, etc., and it depends on practical applica-
tions. Functions of the aforesaid components are known for
those skilled in the art, so it will not be depicted herein.

As shown in FIG. 4, each of the frames 36 comprises two
first inclined surfaces 360, wherein the two first inclined
surfaces 360 are connected to each other and face the sensing
region 300 of the indication plane 30. Furthermore, a first
angle al is included between the two first inclined surfaces
360 and the first angle a1 is between 75 degrees and 120
degrees. In this embodiment, the two first inclined surfaces
360 protrude away from a back surface 362 of the frame 36
(toward a direction indicated by an arrow A1). A height H of
the back surface 362 is between 2.5 mm and 15 mm and a
vertical length L. of the two first inclined surfaces 360 is
between 0.2 H and 0.75 H. In this embodiment, the frame 36
may be formed as a hollow strip-shaped structure (as shown in
FIG. 4) through a drawing process so as to save material for
the frame 36. Accordingly, manufacture cost can be reduced.
When the light emitting unit 34 emits light onto the two first
inclined surfaces 360, the two first inclined surfaces 360 will
reflect and deflect the light from the image sensing unit 32 so
as to eliminate background noise well. As shown in FIG. 5,
the background noise is tiny within the signal-to-noise ratio
measured by using the frame 36. In other words, the frame 36
can eliminate the background noise very well.

Referring to FIGS. 6 and 7, FIG. 6 is a partial cross-
sectional view illustrating a frame 36' disposed at one side of
the indication plane 30 according to another embodiment of
the invention, and FIG. 7 is a distribution diagram illustrating
a signal-to-noise ratio measured by using the frame 36' shown
in FIG. 7. The frame 36 of the optical touch device 3 shown in
FIG. 3 can be replaced by the frame 36' shown in FIG. 6. As
shown in FIG. 6, the frame 36' comprises two first inclined
surfaces 360, wherein the two first inclined surfaces 360 are
connected to each other and face the sensing region 300.
Furthermore, a first angle al is included between the two first
inclined surfaces 360 and the first angle al is between 75
degrees and 120 degrees. In this embodiment, the two first
inclined surfaces 360 sink toward aback surface 362 of the
frame 36' (toward a direction indicated by an arrow A2). A
height H of the back surface 362 is between 2.5 mm and 15
mm and a vertical length L. of the two first inclined surfaces
360 is between 0.1 H and 0.5 H. Moreover, the frame 36’
further comprises two arc surfaces 364, wherein the two arc
surfaces 364 are connected to opposite sides of the two first
inclined surfaces 360 and protrude away from the back sur-
face 362 (toward a direction indicated by an arrow Al). In this
embodiment, a curvature radius Rc of the two arc surfaces
364 is larger than or equal to 0.5 mm. It should be noted that
when the curvature radius Rc of the arc surface 364 is
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approximate to infinity, the arc surface 364 is approximate to
a flat surface. In this embodiment, the frame 36' may be
formed as a hollow strip-shaped structure (as shown in FIG.
6) through a drawing process so as to save material for the
frame 36'. Accordingly, manufacture cost can be reduced.
When the light emitting unit 34 emits light onto the two first
inclined surfaces 360 and the two arc surfaces 364, the two
first inclined surfaces 360 and the two arc surfaces 364 will
reflect and deflect the light from the image sensing unit 32 so
as to eliminate background noise well. As shown in FIG. 7,
the background noise is tiny within the signal-to-noise ratio
measured by using the frame 36'. In other words, the frame 36'
can eliminate the background noise very well.

Referring to FIG. 8, FIG. 8 is a partial cross-sectional view
illustrating a frame 36' disposed at one side of the indication
plane 30 according to another embodiment of the invention.
The frame 36 of the optical touch device 3 shown in FIG. 3
can be replaced by the frame 36" shown in FIG. 8. As shown
in FIG. 8, the frame 36" comprises two first inclined surfaces
360, two second inclined surfaces 366 and two third inclined
surfaces 368, wherein the two first inclined surfaces 360 are
connected to each other, the two second inclined surfaces 366
are connected to each other and connected to one side of the
two first inclined surfaces 360, and the two third inclined
surfaces 368 are connected to each other and connected to
another side of the two first inclined surfaces 360. The two
first inclined surfaces 360, the two second inclined surfaces
366 and the two third inclined surfaces 368 face the sensing
region 300 of the indication plane 30. Furthermore, a first
angle al is included between the two first inclined surfaces
360, a second angle a2 is included between the two second
inclined surfaces 366, a third angle a3 is included between
the two third inclined surfaces 368, and the first angle a1, the
second angle a2 and the third angle a3 are between 75
degrees and 120 degrees. In this embodiment, the two first
inclined surfaces 360, the two second inclined surfaces 366
and the two third inclined surfaces 368 protrude away from a
back surface 362 of the frame 36" (toward a direction indi-
cated by an arrow Al). A height H of the back surface 362 is
between 2.5 mm and 15 mm and vertical lengths L. of the two
first inclined surfaces 360, the two second inclined surfaces
366 and the two third inclined surfaces 368 are between 0.08
H and 0.3 H. Moreover, a pitch P between the two second
inclined surfaces 366 and the two first inclined surfaces 360 is
14 H and a pitch P between the two third inclined surfaces 368
and the two first inclined surfaces 360 is also %5 H. In this
embodiment, the frame 36" may be formed as a hollow strip-
shaped structure (as shown in FIG. 8) through a drawing
process so as to save material for the frame 36". Accordingly,
manufacture cost can be reduced. When the light emitting unit
34 emits light onto the two first inclined surfaces 360, the two
second inclined surfaces 366 and the two third inclined sur-
faces 368, the two first inclined surfaces 360, the two second
inclined surfaces 366 and the two third inclined surfaces 368
will reflect and deflect the light from the image sensing unit
32 s0 as to eliminate background noise well.

Referring to FIG. 9, FIG. 9 is a schematic diagram illus-
trating a frame 36" disposed at one side of the indication
plane 30 according to another embodiment of the invention.
The frame 36 of the optical touch device 3 shown in FIG. 3
can be replaced by the frame 36" shown in FIG. 9. As shown
in FIG. 9, the frame 36" is disposed at one side of the indi-
cation plane 30. The frame 36™ comprises a plurality of
curved surfaces 370, wherein the curved surfaces 370 are
arranged in equal pitch and face the sensing region 300 ofthe
indication plane 30. A pitch P of the curved surfaces 370 is
between 0.8 mm and 2 mm and a curvature radius Rc of the
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curved surfaces 370 is between 3 mm and 20 mm. Further-
more, a height H of the frame 36" is between 2.5 mm and 15
mm and a width W ofthe frame 36" is between 0.8 Hand 1.2
H. In this embodiment, the frame 36™ may be formed through
an injection molding process. When the light emitting unit 34
emits light onto the curved surfaces 370, the curved surfaces
370 will reflect and deflect the light from the image sensing
unit 32 so as to eliminate background noise well.

Compared with the prior art, the invention forms at least
two inclined surfaces connected to each other or forms a
plurality of curved surfaces arranged in equal pitch on one
side of the frame, which faces the sensing region. In other
words, the invention utilizes compound inclined surfaces or
compound curved surfaces to scatter and reflect light so as to
reflect and deflect the light from the image sensing unit. Since
background noise is formed by the reflected light mainly, the
background noise can be eliminated well by reflecting and
deflecting the light.

Those skilled in the art will readily observe that numerous
modifications and alterations of the device and method may
be made while retaining the teachings of the invention.
Accordingly, the above disclosure should be construed as
limited only by the metes and bounds of the appended claims.

What is claimed is:

1. An optical touch device comprising:

an indication plane, a sensing region being defined on the

indication plane;

an image sensing unit disposed at a corner of the indication

plane;

alight emitting unit disposed beside the image sensing unit

and used for emitting light to the sensing region; and

a frame disposed at one side of the indication plane, the

frame comprising two first inclined surfaces, the two
first inclined surfaces being connected to each other and
facing the sensing region;

wherein the two first inclined surfaces sink toward a back

surface of the frame, the frame further comprises two
curvature arc surfaces connected to opposite sides of the
two first inclined surfaces and protruding away from the
back surface, the two curvature arc surfaces and the two
first inclined surfaces are arranged along a direction
perpendicular to the indication plane.

2. The optical touch device of claim 1, wherein the two first
inclined surfaces protrude away from a back surface of the
frame.

3. The optical touch device of claim 2, wherein a height H
of the back surface is between 2.5 mm and 15 mm and a
vertical length of the two first inclined surfaces is between
0.2H and 0.75H.

4. The optical touch device of claim 2, wherein the frame
further comprises two second inclined surfaces and two third
inclined surfaces, the two second inclined surfaces are con-
nected to each other and connected to one side of the two first
inclined surfaces, and the two third inclined surfaces are
connected to each other and connected to another side of the
two first inclined surfaces.

5. The optical touch device of claim 4, wherein a first angle
is included between the two first inclined surfaces, a second
angle is included between the two second inclined surfaces, a
third angle is included between the two third inclined sur-
faces, and the first angle, the second angle and the third angle
are between 75 degrees and 120 degrees.

6. The optical touch device of claim 4, wherein a height H
of the back surface is between 2.5 mm and 15 mm, vertical
lengths of the two first inclined surfaces, the two second
inclined surfaces and the two third inclined surfaces are
between 0.08H and 0.3H, a pitch between the two second
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inclined surfaces and the two first inclined surfaces is Y4H,
and a pitch between the two third inclined surfaces and the
two first inclined surfaces is also Y4H.

7. The optical touch device of claim 1, wherein a height H
of the back surface is between 2.5 mm and 15 mm, and a
vertical length of the two first inclined surfaces is between
0.1H and 0.5H.

8. The optical touch device of claim 1, wherein a curvature
radius of the two curvature arc surfaces is larger than or equal
to 0.5 mm.

9. A frame adapted for an optical touch device, the frame
comprising two first inclined surfaces and two curvature arc
surfaces, the two first inclined surfaces being connected to
each other, the two first inclined surfaces sinking toward a
back surface of the frame, the two curvature arc surfaces
being connected to opposite sides of the two first inclined
surfaces and protruding away from the back surface, the
optical touch device comprising an indication plane, when the
frame is disposed at one side of the indication plane, the two
curvature arc surfaces and the two first inclined surfaces are
arranged along a direction perpendicular to the indication
plane.

10. The frame of claim 9, wherein the two first inclined
surfaces protrude away from a back surface of the frame.

11. The frame of claim 10, wherein a height H of the back
surface is between 2.5 mm and 15 mm and a vertical length of
the two first inclined surfaces is between 0.2H and 0.75H.

12. The frame of claim 10, further comprising two second
inclined surfaces and two third inclined surfaces, wherein the
two second inclined surfaces are connected to each other and
connected to one side of the two first inclined surfaces, and
the two third inclined surfaces are connected to each other and
connected to another side of the two first inclined surfaces.

13. The frame of claim 12, wherein a first angle is included
between the two first inclined surfaces, a second angle is
included between the two second inclined surfaces, a third
angle is included between the two third inclined surfaces, and
the first angle, the second angle and the third angle are
between 75 degrees and 120 degrees.

14. The frame of claim 12, wherein a height H of the back
surface is between 2.5 mm and 15 mm, vertical lengths of the
two first inclined surfaces, the two second inclined surfaces
and the two third inclined surfaces are between 0.08H and
0.3H, a pitch between the two second inclined surfaces and
the two first inclined surfaces is /3H, and a pitch between the
two third inclined surfaces and the two first inclined surfaces
is also 1AH.

15. The frame of claim 9, wherein a height H of the back
surface is between 2.5 mm and 15 mm, and a vertical length
of the two first inclined surfaces is between 0.1H and 0.5H.

16. The frame of claim 9, wherein a curvature radius of the
two curvature arc surfaces is larger than or equal to 0.5 mm.

17. An optical touch device comprising:

an indication plane, a sensing region being defined on the

indication plane;

an image sensing unit disposed at a corner of the indication

plane;

alight emitting unit disposed beside the image sensing unit

and used for emitting light to the sensing region; and

a frame disposed at one side of the indication plane, the

frame comprising a plurality of curvature arc surfaces,
the curvature arc surfaces being arranged in equal pitch
and facing the sensing region, an end of each of the
curvature arc surfaces being connected to the indication
plane.

18. The optical touch device of claim 17, wherein a pitch of
the curvature arc surfaces is between 0.8 mm and 2 mm.
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19. The optical touch device of claim 17, wherein a curva-
ture radius of the curvature arc surfaces is between 3 mm and
20 mm.

20. The optical touch device of claim 17, wherein a height
H of the frame is between 2.5 mm and 15 mm and a width of 5
the frame is between 0.8H and 1.2H.
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